It has been suggested that using a gauge fixing Lagrangian that is not quadratic in a gauge fixing condition is most appropriate for gauge theories formulated on a hypersphere. We reexamine the appropriate ghost action that is to be associated with gauge fixing, applying a technique that has been used for ensuring that the propagator for a massless spin-two field is transverse and traceless. It is shown that this non-quadratic gauge fixing Lagrangian leads to two pair of complex Fermionic ghosts and two Bosonic real ghosts.
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PACS numbers: 11.15.-q It has been shown that the classical action for YangMills theory on an n-dimensional hypersphere [1] [2] [3] [4] [5] is
where dΩ is a surface element of a hypersurface of unit radius in this n-dimensional Euclidean space with coordinates η a (a = 1, · · · , n) and
This action is invariant under the two gauge transformations
(These transformations are infinitesimal; this is adequate for our purpose.)
In the path-integral formulation of the generating functional, it has been pointed out [4, 5] that the most convenient gauge fixing Lagrangian is
The technique used in Ref [5] to derive the ghost action associated with this gauge fixing does not seem to work for standard Yang-Mills theory in Euclidean space in the Lorenz-Feynman gauge (even though it possesses a BRST invariance [6] ); consequently we are motivated to reexamine how the ghost contribution to the effective action arises when one uses the non-quadratic gauge fixing Lagrangian of Eq. (4). The approach of Refs. [7, 8] can be used. (In the two references the transverse-traceless propagator for a spin-two field and the propagator for a spontaneously broken gauge theory are considered using non-quadratic gauge fixing.) The technique we use is a generalization of 't Hooft's approach [9] to derive the Faddeev-Popov ghost action [10] . We first insert the following constant factors
into the path integral
We follow this with an insertion of the constant factor 
into Z [J] . If now we perform the gauge transformation
in the resulting expression for Z[J] and then do the integration over p i a and q i a , we end up with
We have used the fact the the functional determinants in Eqs. (5a) and (5b) are gauge invariant. Each of the functional determinants in Eq. (9) can be exponentiated using the relation
where c a andc a are complex fermionic "ghost" fields.
Consequently there are two pair of complex Fermionic "ghost" fields arising from the functional determinants appearing in Eq. i , thereby retaining the vector propagator of Refs. [4, 5] , though at the expense of having more complicated interaction terms.
